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SPECIFICATION 



SIB©***^ *-2>>^ (MR I) £S£fc>K fc<£, jj§£ 
, ftft©itJKff1*£ttftr * - Jiff* >^&E £88**0 

(MR I) ft. HM8»0«fcBi»nfc*lfc#ffJW-i t 1*^ 

fetftf J: >3 *j£^«B<DB**»4fc«>t:, *£#***&*«*»«!»£■?© 

fctta-fe>*g3©;*7>r xiftO. *nj:t)* r^^^^j 

*«flll**«6#6»«Sff-5k*t, *«*©»« Lfc^*£IIIriE (*>>7*x 

a#»i:i4, aswfif y-*>*ais©B»a*c#j6L£*.&ai«*fc f 

o, R F;<;i/*©|ftaiHift«£ f 0 + A f tti fc. fctt#P©lfrifc:J&GT A 

A f = (7 • G s - V • T R) /2 tt [Hz] 

CT/m] , VttTcfeC^i&iliJfi: [m/s] , XVT Rtt*jg LlHffTO [s] 
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±»L*:iHfc$S©»l00(!tt* ifti ("AH Herlihy et al., "Continuous 
scanning using single shot fast spin echo on a short bore neonatal 
scanner," ISMRM '98, p.!942j SC^£ JlT £ <, caa&£ff<8ttfttttt< s s 

C©v>7>v3 -y r F S E&©i§&0»siJ28i!feS&«, 

A f k = A f 0 + (r-Gs-V-ETS* (k + 1 / 2 ) ) / 2 7T [H 2 ] 

-^h> Af k (k^i) ii^k#g© »j 7 *-*^/^^<Difijaiaa{«^7-fe * 

K ET Sttx3-|HB C s 3 -C$5, 

>7>7 ^XteS^-^ >*, 7 7 7 Ottift&U:**? ftT t> 4 , 

LA>L&#e>. l5l^iiffi2it©7v7^^*«^lS(i^Lr^-5v;u^X7'r 
S*ixT^4^, ^K, Cl©v;i/^77^7$&<7> 1 ^<7>£Jg-e;&£, 7 5"f 

jKiace^Tft^nfc^ffl-r, 7 7^7$$ (^;b^75^^©3r7';- 
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* Mints) ^> *«tt©*»fcW47--*-77* htt»aj«ci?s mvxnmm 

t # ft $ * ft # £ I!S iKftftft® ft «<D « * IS & MR® & U X x n-x- 
1»2B**K0 » »fcl6 t T JliRBlje # it 4 « IBft B * » Ifc * # 5 ffi 

-2.0 

So 

SKCFOV (Field Of Yiew) ttlHi*W , :7©8EJ:& *'J»S *» 
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I 1 

*»W®«a«fll'f >-i?>y»B"CU:x ±iibt«fi£{ci5UTs JKH 

7 D -y £ 13 . 
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isd 6(i, El 5 a lias 'J w1-«att*ISK 

HI 7 Btt, MQit&nk.itZT'W*- * L/-V3 ftffl L& fc 

MR I (5£3i#BM>-v>^) $SS<7)*RB§ffi&£i$!l 1 tift*. 



Eib«ifli©lbfiEt:j:-aT:, (ZttAisi) tcjaasss^giashao 

tfttBSft<fc3(*« ass i t«*ainft«»«i3'f^=f h 3 £fS;ts 

x, y, z 3 -f ;U 3 x - 3 z £*«S(ft|&T *M#ttJlfBS 

.?r.ir> c bse r * ^ ? 4 x * isjfliissufcjg gs, ia«x > =» - k a rftj$*4&Jg g e , 

2g*ffl»tt, SBS 1 rtffl«l83£iat:-C*tjfeWPoaEefc:Ka*n4RF3-f 
7fc, ~<7>RF=W;U7 K«tt;*ftfc£flM*8 T»V3fi»8 R t£tfBx-*o - 

o «< u 'S8Tli, J&B&i&tt (NMR) *!&«;***£©© 5 -«7W««©R 
FM^^^iRFa^ntiJfit?^ 5*38 8 RHL RF3^^7^§iL 
fcMR^t+j- (2ftH&fi-3) £ftC«B«»lfi, +Wffll«»ft» teffite 

) 5. hJt»*l6, ^ blO. £«:xx»v Ml, £/7<2S 12,* 
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, S8«S8T\ atj*8R<0»flF*»l|-r4i:i:*»=x *«S 8 R UfcM 

*£Lfctf-3T0»ttM»4. ««»8 T*J:WM#8R*»ff***fe«> 
CASft4-Cffl«f*-e* 0, fl^lix, y, z 3 ^ ;b3 x~ 3 z 13ilit amw 

*2b3t»S!t6, >>-^>t5, $5P4iiB®mfliS4, |«»«Ji=i<;i/3, 
M«8T\ 2C8S8R, 7 7 A) tt, *« 

to 

ifc, ftSS^L- * h 1 0 14. Siil»8 RjPtHfl Lfcr^ * jl/SOIRx-* **> 
-*>■>*■ 5 fcjifiLTA* Us *»rta5^*'J t©7-yxa:|IB (kffllHISfcttra 
fc«2?flfli:fcitfHft4) CJ5x-*£KBb, c: ©fix- 2 

tSax*Mi. adSfti«{*t L'C. C <n M RMTI ^ £ n<5 v- T > 2 * 

RAM (EH/T*T) SIU, 
^Sl 2ttrf****t*. 1 3 4^tT, 

- 7 - 



a 2 12. ?i^^7^*»=3Ha^^ tfc ©flu ( 

0 3 t^-run < asssix-c^a. 5 , v-r 1 iroswi 9 1 flffi 

8t*«6J±8ft 1 7 £XMft®iMflHI<i*i&*. -titct^s ift«ilttt*>f 
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i/isc»*^* + >*FEao7c"cgy«sr4 (82, t = t 0 #«B 

a ^ 7-f 7 n s = 3 ttJSa^RjftCtt^T. Ift^itB D , MB 

B5E<*n* 0 C<7)£^£«. Mi«Wf^©^ 2 n s = 3®M#< WftCk 
■o-C^ftftfttHSfiflfa^ 5 4 X < u. SS t3 ^ i3 58 1" * «fc"5 

fea»L;fca*ttiSrt s iB£*fT*ii.4o 

SIT, [PlJiCD* * * > fc** 1 )^ LX^ < 4>T?x «f*lt = t a t*^T*tt#» 
TjIiR!i4££ti£c C<Dfc*s <t©770ns = 2, 314, »Kffl#£> J1£H 
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ZZ.Z-. Jfcittt*l/T^fe^5^^n s = 1 lis *0fc©a*?«lfc*4 i > 

0 iOfcft, ****** $>^(t = t,) Cfc'^T, «BtfiHD0A9«JfcS5 
Hr U^7^^n s = 4#32RM£ti*o fcBu ft©^ 5 -i 2 fcoi^T « 

CDff L <aWJtfi8?ix*8i»^^^^n s = Sifi&f&ZhZ (t = t G ) ° 

5* 2##«3 £J6»$n*tfx *© 3tt0>*5>f attBttfcP 

*LT^<i$fc» 3#©2 5 4 ^^{uSii^^M^f^n-So 

£±#0 ©£EP{;£i!!£#f*P fca#tt;l2W.B;& l #c-£©ffi8£&* <k-5 

©frltfUX^nSo »B#&*fcfc*fc{fcB«CH*3ftfc**iGHD 

= tr-ne/ms (cc-ettMs=s3) eijaft-r^-^wa^HiJfi^n. t 
>m»© ±x ©sfr&icfcMT. &&MS© -5 ^au &*ff# Lfc a s 



1 0 - 



I&frbfc;!^ $££;(E^/:JS&C&^T$£Lfcl6tfei6I8i 15cm) X 

13 («AttE»<D4 0 em) frURf-**«*t4ui: 

±iE©$n<ftfcti*. ««#P*8f»3f^&tf ?>tiftn4v;v^^7 

o if. 

M S : ^)V^7, 5^ 

N E : fi|flx>3- K£[30^hl>22+MX 
TR : ttSLtflN 

TS ( = T R • N E ) : 2 ( £2 5 1* 2 0>r-*JRflK: 

ns ; ^-H^CiLS^ (0~NS : NS>MS) 
ne : ffiffix>3- (-NE/2-NE/2-1) 

SI : XzrJMm ( = ^7^HST+;70^t-y7SG) 

Af (ns, ne) : a&BjttR F^2®*iSfl**0*7-fe' J ' h ( * 

35#t««lfcV = D/TS [m/s] 

^7^MSI=D/MS [m] 

ltd (n, t ) tt, RfRflt Cout, 

d(n, t) =V ■ t - n • S I [m] 
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n s =M S ■ n s 1 + n s 2 (0^ns2<MS) 
tltztZ, &7>7<( X^r-VM* 4 (ns, ne) , 

H8t©*7-ky h A f (ns, ne) (£* 

T ( n s , n e ) 
= TS-nsUTR-int(NE-ns2/MS)+TR-(ns2/MS) [ s ] 

£V 

A f ( n s , n e ) 
= (r • G s ■ d (n, T (n s , ne) ) /2 rt [Hz] 

ne) r t R • (ns2/MS)j 5 << 2©M S#£M[?fl 

- 1 JKIR *3 c L T ^ < «* t * £ * s * * o 

fc*>. H 2 r N S — 1 j W^ffl? 

■CHA,£»#FH:, »*©S«Jfc*tf* r NS - 1 j fttftTCf-* 

t) o ^Wg^i;g^©as^<D r n s - lj ft#©r-**frtf"CffittK:fHSJiE 

UTfcJ:^** M T (Magnetization Transfer)j&*fc tfe-^C 1" 4 fe ft. 

fc^ftttOSfl- (DXl2©£*il!$#F) ©BfifclflLTti:, ^-^JRfcttSWCtt 

■ 1 2 - 



7(Di/-fryZ-Z&^Xt)£Uo EPI (x => - 75 - ">* > * 

(SB2 0HB!S0«I) 

Id © ft fil * W ft £ #t IS U T 3 W ® # ^ » 8 JSS ft tt 5 & a T 5 * o K * * + > 
flDMfiic&i. v ' fcVtt. v ' = v • I E0Nift£&*o El 5 a AO 5 

- 1 3 - 



«0<£fiN**T*ffi'<* h;V£Esi:3*Ti:#> IE=[Ep,Es]T!fel3 

v *(6^^ WUBfflrtiififclEt. ft^T, rv ■ I Ej *a»rvj:iu 

>^ 5 t £ q s x * * > if 1 4 x. s> 2 * * a »« t=«» s 

355 , 0 8 4, 8 1 S^aE*©*^**, &&\z&£X$£]&riTZZ.£1fi? 

- gut ft ^ ffiie m e f-« s vis*$¥fa «ntg « k *r r 5 o 

£££ft£o «»«E«C«i,{ft*ax>D- l«S*k-£ia±-eK= (kr, ke) 
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exp (2 % i [K, C] ) 

exp (- 2 k i [K, C] ) 
* r - * C * C * (ft 48 * iE # ft ii 4 . 

acta, sas©MRiiSitttf^e>n4o 

(3SEJf50* 1 ) 

±J£<0 v^f-a^-r Xlfift&tfd-^'J-^JSfcli* #11© 7* 'J^^^ {pre- 
paration pulse)£#fflT£C fctfT?*4o K7 A,£tflg|7 BCtt, v^X? 
XJMtKfcv^ 3ft©7;vf-77^ xznzti* 1 fell* ^aHRflifitaSfc 

A^xf*, SUE*** > LTi^vAf-;*?* atJHSfciK* OfcSBteSSfli 

SI 7 ACmT*Q < > *Hf*:»»CjKi:T:ri/^^il/-- 

mt> % ts ifc^-Hxkt t# Lfc^aifc tafia * * fcftHKia£ lt % <t ^ 

o 

-15- 



^>t-t'J>^ (GMN :MRI CDfl-BfciS^-C. C©77^x> h^-^ > h 

x«*-£skt!»»s**£ fcct o tarsal c©#»hu 

(*JB«3) 

»io*jcaJto+*«J5£tf&#fc:&40"C» tf&ifc®© wan ut Lid 

fct, asa©*lx *203SMWT#fflLfcttttifcCffifHT*;<;i>2:>-'!r 

$frOD#ilJ7t) Fb]C V I P S<Velocity Independent Phase-shift Stabilization) 

CCDVIPSaii, Wz.lXifa% rproc. Intl. Soc.Magn.Reson. Med. S 7 0 (1 
9 9 9) , SB 1 9 1 0 Hj c J: »> »&ftTH4J; 3 flx.«Hi*S EJS<o^-«/ 

- 1 6 - 



&±&wircmz, %nmtztoimfs.&m4 ^-v>^si:in»> 

**WttSiiifiLfc*li#!©4©K:llR**h4 Cl £b < . IS 5ic 2® Id «s O 36 
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o 

ffi&M«H£> ^fl>«a««-f ^-s;>^»ac J: oasmwcffl^tttiB* 

3 . K$« l cffl*t©*«&«Y>--2'*>*'i5BC*5^T, 

m AS v jw f- ^ 7 * ^ © ^ 7 * ^ a tt o a isi * iw le « & * <r> & m * a t - a t 
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m m'i W » f- Bf tt x 85 2B3 KB J6 $ ft 3 R F ^ ;|/ ^ © $ & g ft ft £ ft & 

* 0 # »j a ft m aB * 5 <r ^ at jr n n t co m « * m m m k *t & t x $t s t a # & 
■c « * ftaix* -r * - ^ > b. 

T ffiiBiK* T-S X. 13 42* $ ftfc x 3 -5 s - * © b'lM £ ffiX t -5 ftfflif IF ¥JS 
B*J**«i:*«x.fc»artJ»^ *-S> >^^Bo 

1 2 . 1 tffi«<0«aftl«-i' ^-y >^36RKii3^T, 
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1 3 . af$« i tauoaa^*^ ^-y>^*atis^T, 

1 5 . R$JK 1 4 C£tt®a9U$W'r ^-^vysttt^^Ts 

1 6 . 1 4 CJH*©Bffl#W'f *-y>^A"85£*^"^ 

1 7 . 1 6 £ am® J *- i J > s9l5fo\z.%^X* 
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1 9 . 1 6 Kg3«©K«»»0~S?>^*aC*l>T, 

a?* utainr aas***^ ^-y>^Aifio 



- 2 1 



5 fa 



2 2 



